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in thoracic and thoracoabdominal aortic aneurysm patients
Walter H. Backes, Robbert J. Nijenhuis, Werner H. Mess, Freke A. Wilmink,
Geert Willem H. Schurink, Michael J. Jacobs
Objective: Preservation of spinal cord blood supply during descending tho-
racic (TAA) and thoracoabdominal aortic aneurysm (TAAA) surgery is manda-
tory to prevent neurologic complications. Although collateral arteries have
been identified occasionally and are considered crucial for maintaining spi-
nal cord function in the individual patient, their critical functionality is
poorly understood and very little experience exists with visualization. This
study investigated whether the preoperative and postoperative presence
or absence of collateral arteries detected by magnetic resonance angio-
graphy (MRA) is related to spinal cord function during the intraoperative
exclusion of the segmental supply to the Adamkiewicz artery.
Methods: Spinal cord MRA was used to localize the Adamkiewicz artery and
its segmental supplier in 85 patients scheduled for open elective surgery for
TAA or TAAA. The segmental artery to the Adamkiewicz artery was inside the
cross-clamped aortic area in 55 patients, and spinal cord supply was conse-
quently dependent on collateral supply. In these 55 patients the presence of
collaterals originating from arteries outside the cross-clamped aortic seg-
ment was related to changes in the intraoperative motor-evoked potentials
(MEPs) that occurred before corrective measures. Twenty-one patients
returned for postoperative MRA.
Results: A highly significant (P > .0015) relation was found between the
presence of collaterals and intraoperative spinal cord function. In 30 of 31
patients (97%) in whom collaterals were identified, MEPs remained stable.
The collaterals in most patients originated caudally to the distal clamp
(eg, from the pelvic arteries), which were perfused by means of extracorpo-
real circulation during cross-clamping. The MEPs declined in 9 of 24 patients
(38%) in whom no collaterals were preoperatively visualized. Postopera-
tively, the 21 patients who had MRA, including 10 in whom preoperatively
no collaterals were found, displayed a well-developed collateral network.
Conclusion: Collateral arteries supplying the spinal cord can be systemati-
cally visualized using MRA. Spinal cord blood supply during open aortic sur-
gery may crucially depend on collateral arteries. Preoperatively identified
collateral supply was 97% predictive for stable intraoperative spinal cord
function. Patients in whom no collaterals can be depicted preoperatively
are at increased risk for spinal cord dysfunction.Colonic ischemia complicating open vs endovascular abdominal aortic
aneurysm repair
Robert Jason T. Perry, Matthew J. Martin, Matthew J. Eckert, Vance Y. Sohn,
Scott R. Steele
Objective: Colonic ischemia (CI) is a known complication of both open ab-
dominal aortic aneurysm (AAA) repair and endovascular aneurysm repair
(EVAR). Despite a relatively low incidence of 1% to 6%, the associated mor-
bidity and mortality are high. We sought to analyze factors that affect the
development of CI on the basis of type of repair as well as associated out-
comes from a large nationwide database.* Full articles available online at www.jvascsurg.org
1078e5884/$34.00
doi:10.1016/S1078-5884(08)00307-9Methods: All admissions undergoing AAA repair were selected from the 2003
and 2004 Nationwide Inpatient Sample. Univariate and logistic regression
analyses were used to compare outcome measures and identify independent
predictors of development of colonic ischemic complications.
Results: We identified 89,967 admissions for AAA repair (mean age, 69.9
years). Open elective repair was performed in 49% of cases, elective EVAR
in 41%, and ruptured aneurysm repair in 9%. The overall incidence of CI
was 2.2% (1941 cases); however, the incidence for specific procedures was
significantly higher after repair of ruptured aneurysm (8.9%) and open elec-
tive repair (1.9%) than after EVAR (0.5%; both P < .001). Patients who devel-
oped CI were at increased risk for mortality (37.8% vs 6.7%), had longer
hospital stays (21.5 vs 8.1 days), incurred higher hospital charges
($182,000 vs $77,000), and were less likely to be discharged home from hos-
pital (36% vs 71%; all P < .001). Independent predictors of development of CI
included ruptured aneurysm (odds ratio [OR] = 6.4), female gender (OR =
1.6) and, in the setting of elective repair, open operation (OR = 3.1). CI
was found to be a strong independent predictor of mortality in evaluations
of both the entire cohort (OR = 4.5) and the elective open repair and EVAR
(OR = 2.4) subgroups.
Conclusions: CI is significantly more common after open AAA repair and is
associated with increased morbidity and a two- to fourfold increase in
mortality.Superficial femoral artery autograft reconstruction in the treatment of
popliteal artery aneurysm: Long-term outcome
Nikolaos Paraskevas, Yves Castier, Sumio Fukui, Patrick Soury, Gabriel
Thabut, Guy Leseche, Claude Laurian
Objective: This prospective, observational study evaluated the safety and
efficacy of superficial femoral artery autograft reconstruction in the treat-
ment of popliteal artery aneurysms in the absence of a suitable saphenous
vein.
Methods: From March 1997 to April 2007, data from patients with popliteal
artery aneurysms treated by superficial femoral artery reconstruction were
prospectively collected in two centers. The procedure was performed
through a medial approach. The superficial femoral artery was harvested
in the upper third of the thigh and used as the conduit for reconstruction,
and the harvested segment was replaced by a polytetrafluoroethylene graft.
The patients were observed for survival, limb salvage, and reconstruction
patency. The results were calculated by the Kaplan-Meier method.
Results: During the 10-year study period, 37 popliteal artery aneurysms in
32 patients (all men; median age, 71 years) were treated by reconstruction
using the superficial femoral artery. Indications for surgical treatment were
symptomatic or complicated aneurysms in 11 (30%). Four (11%) of the 37
popliteal artery aneurysms were thrombosed, and 33 (89%) were patent.
At surgery, 35% had a single vessel runoff. Because of acute ischemia, recon-
struction was performed as an emergency procedure in three patients (8%).
There were no perioperative deaths, early amputations, or early thrombosis.
The mean follow-up period was 36 months (range, 7-103 months). Two grafts
thrombosed during follow-up. At 3 years, the primary and secondary patency
rates were 86% and 96%, and overall limb salvage was 100%. Follow-up
duplex ultrasonography did not detect any aneurysmal dilatation of the
autograft.
Conclusion: Our experience shows that superficial femoral arterial recon-
struction is a safe and useful treatment option in patients with popliteal
Abstracts 243artery aneurysms who lack suitable saphenous veins. This reconstruction
seems to be a good alternative to prosthetic bypass crossing the knee joint,
and our results suggest that this study should be continued.Operative mortality for renal artery bypass in the United States:
Results from the National Inpatient Sample
J. Gregory Modrall, Eric B. Rosero, Stephen T. Smith, Frank R. Arko, R. James
Valentine, G. Patrick Clagett, Carlos H. Timaran
Background: The mortality rate for renal artery bypass grafting (RABG) is
reported to be 0% to 4% for patients with renovascular hypertension and
4% to 7% for patients with ischemic nephropathy. However, these data come
from high-volume referral centers known for their expertise in treating these
conditions. Because of the relative infrequency of these operations in most
vascular surgery practices, the nationwide outcomes for RABG are not
known. The purpose of this study was to define the operative mortality rate
for RABG in the United States and to identify risk factors for perioperative
mortality.
Methods: The National Inpatient Sample was analyzed to identify patients
undergoing RABG for the years 2000 to 2004. Categoric data were analyzed
using X2 and the Cochran-Armitage trend tests. Multivariate logistic regres-
sion analyses were performed to identify risk factors for perioperative
mortality after RABG.
Results: During the study period, 6608 patients underwent RABG, represent-
ing a frequency of 3.51 operations per 100,000 discharges. More than two-
thirds were performed at teaching hospitals (4564 vs 2,044; P < .0001).
The frequency of RABG decreased by 30.7% between 2000 and 2004 (4.28
vs 2.96 RABGs per 100,000 discharges; P for trend < .0001). The in-hospital
mortality for RABG was 10.0%. On univariate analysis, in-hospital mortality
after RABG varied with increasing age, race, region of the country, and a pre-
operative history of chronic renal failure, congestive heart failure, or
chronic lung disease. Logistic regression models identified advanced age
(odds ratio [OR] 1.57; 95% confidence interval [CI], 1.44e1.72], female gen-
der (OR, 1.20; 95% CI, 1.02e1.41), and a history of chronic renal failure (OR,
2.21; 95% CI, 1.75e2.78), congestive heart failure (OR, 1.94; 95% CI, 1.44e
2.62), or chronic lung disease (OR, 1.40; 95% CI, 1.18e1.67) as independent
markers of risk-adjusted, in-hospital mortality (P < .0001 for each of these
five variables).
Conclusions: Nationwide in-hospital mortality after RABG is higher than
predicted by prior reports from high-volume referral centers. Advanced
age, female gender, and a history of chronic renal failure, congestive heart
failure, or chronic lung disease were predictive of perioperative death. For
the typical vascular practice, these data may provide a rationale for lower
risk alternatives, such as renal artery stenting or referral to high-volume
referral centers for RABG.
Isolated spontaneous dissection of the splanchnic arteries
Toshio Takayama, Tetsuro Miyata, Motoaki Shirakawa, Hirokazu Nagawa
Objectives: Isolated dissection of a splanchnic artery, including the celiac
artery, superior mesenteric artery (SMA), and inferior mesenteric artery,
and their branches, is a relatively rare condition. This study was conducted
to define the characteristics of patients with splanchnic artery dissection
and the clinical course of isolated splanchnic artery dissection.
Methods: The records of 19 patients were reviewed to survey demographic
data, the location of dissection, symptoms, diagnostic modalities, treat-
ment, and long-term outcome.
Results: The locations of dissection were the superior mesenteric artery
(SMA) in 11 patients, celiac artery in 3, both celiac artery and SMA in
2, and common hepatic artery, celiac artery to splenic artery, and celiac
artery to proper hepatic artery in 1 each. In all but one with systemic
sclerosis and Sjo¨gren syndrome, the underlying cause of dissection was
unclear. There were 12 asymptomatic and seven symptomatic patients.
All cases were diagnosed by computed tomography. Surgical treatment
was performed in one patient with a large aneurysm of the common
hepatic artery, and the remaining 18 patients were followed-up conserva-
tively. The mean follow-up duration was 20.9  25.4 months (range, 2-116
months). No expansion or progression of the false lumen was observed in
these patients.
Conclusion: Patients with spontaneous dissection of the splanchnic arteries
are often asymptomatic, and in this series, none developed significant end
organ ischemia. Most patients with this rare condition can be managedexpectantly with clinical follow-up including computed tomography imaging
to assess aneurysm formation.Statistical modeling of the volume-outcome effect for carotid
endarterectomy for 10 years of a statewide database
Susanna M. Nazarian, Gayane Yenokyan, Richard E. Thompson, Michael E.
Griswold, David C. Chang, Bruce A. Perler
Objective: We aimed to achieve accurate statistical modeling of a putative
relationship between carotid endarterectomy (CEA) annual surgeon and hos-
pital volume and in-hospital mortality.
Design of Study: We performed a secondary data analysis of 10 years (1994e
2003) of the Maryland hospital discharge database. Annual volume was
defined as the total number of procedures performed for the time in the
dataset divided by the total years in the dataset. Non-linear relationships
between death and average volumes were explored with logit-transformed
lowess smoothing functions, followed by random effect models and inspec-
tion of data likelihood under each combination of spline knots. A marginal
model with generalized estimating equations was used to represent population-
average response as a function of covariates and to account for clustering in
the data. Patient comorbidity was assessed using the Deyo modification of
the Charlson Index.
Setting: The Maryland hospital discharge database is a 100% sample of all
hospitals in the state.
Subjects: CEA was identified through ICD-9 and diagnosis codes, using a pre-
viously reported algorithm.
Main Outcome Measure: Estimated odds ratios predicting in-hospital death,
a set at 0.05.
Results: During the study period, 22,772 patients with surgeon identifiers
underwent CEA in Maryland, resulting in 123 in-hospital deaths (0.54%).
The crude odds ratio of death for the entire surgeon dataset was 0.9838,
meaning that the odds of death decreased by an average of 0.0162 for each
additional annual procedure. Surgeon volume of four to 15 CEAs per year was
highly significant: for an increase in annual surgeon volume by one procedure
per year, the estimated odds of death decreased by 0.065 when controlling
for hospital volume, age, and comorbidity (P = .351). Surgeons in other vol-
ume categories also demonstrated lower odds of death with increased an-
nual volume, but these odds ratios did not attain statistical significance.
Surgeons performing 3 CEA per year had an odds ratio of death of 0.802
per additional annual procedure (P = .351), whereas those performing <15
CEAs per year had an odds ratio of 0.997 (P = .485). Hospitals that saw
>130 CEAs per year had an odds ratio of death of 0.945 per additional pro-
cedure, or 0.055 decrease in the odds of death (P = 0.013), whereas hospitals
performing 130 CEAs per year had an odds ratio of 0.998 (P = 0.563).
Conclusion: We have demonstrated a technique for rigorous statistical analy-
sis of volume-outcome data and have found a volume effect for death after
CEA in this 10-year Maryland dataset. Higher volume surgeons had lower esti-
mated odds of death, particularly those performing four to 15 CEAs per year.
This data suggests that a surgeon performing an average of 16 CEAs annually
has a statistically equivalent risk of death compared with one performing
any number higher than this, when controlling for hospital volume, patient
comorbidity, andpatient age. Hospital volumewas not seen to be as significant
a predictor of postoperative death in this study, with only high volume hospi-
tals (130 CEAs per year) showing a statistically significant decrease in the
odds ratio of death. As studies on volume-outcome relationships can have
important implications for health policy and surgical training, such studies
should consider non-linear effects in their modeling of procedural volume.
Carotid endarterectomy with adjunctive carotid stenting:
Complementary, not competitive, techniques
Michael N. Tameo, Matthew J. Dougherty, Keith D. Calligaro
Objective: Stenosis of the cephalad internal carotid artery (ICA) can present
a challenge, making it difficult to obtain a technically satisfying distal end
point during endarterectomy. Surgical revision of distal defects can be diffi-
cult and yield unsatisfactory results. The purpose of this review is to evalu-
ate the efficacy of intraoperative carotid stenting as an adjunct to
endarterectomy to salvage technical defects identified at the cephalad
ICA endarterectomy site.
Methods: Between January 2001 and February 2008, 14 patients were found
to have technical defects located at the cephalad ICA endarterectomy site
on intraoperative completion arteriogram. All defects were treated with
244 Abstractsadjunctive carotid stenting. Patient age ranged from 53 to 84 years (mean,
69 years). Indications for surgery were asymptomatic stenosis (nine), amau-
rosis fugax (two), and cerebrovascular accident (three). Operative time ran-
ged from 2 to 5 hours (mean, 2.5 hours). Cervical block was used in all but
two patients who received general anesthesia.
Results: Technically satisfying results with stenting were achieved in all 14
patients. One patient suffered a perioperative transient ischemic attack;
however, neurologic symptoms were noted before placement of the stent
in this patient. There were no stent-related complications. All stents
remained patent on duplex follow-up averaging 18 months.
Conclusion: Intraoperative salvage carotid stenting is an effective and safe
adjunct to endarterectomy when unsatisfactory technical defects are iden-
tified at the cephalad ICA endarterectomy site.The importance of deep venous reflux velocity as a determinant of
outcome in patients with combined superficial and deep venous reflux
treated with endovenous saphenous ablation
William A. Marston, V. Wells Brabham, Robert Mendes, Daniel Berndt,
Meredith Weiner, Blair Keagy
Introduction: Twenty to thirty percent of patients with symptomatic
chronic venous insufficiency (CVI) are found to have combined superficial
and deep venous reflux on duplex testing. It is currently unclear whether en-
dovenous ablation (EVA) of the saphenous vein will result in correction of CVI
without addressing the deep venous reflux. In this study, we examined deepvenous reflux velocities to determine whether these would predict outcome
after endovenous ablation.
Methods: Patients with symptomatic CVI and both saphenous and deep ve-
nous reflux were identified using duplex ultrasonography. Reflux times and
maximal reflux velocity (MRV) in each examined vein segment were deter-
mined. In each limb, the venous filling index (VFI) and the venous clinical se-
verity score (VCSS) were obtained both before and after laser ablation of the
great and/or small saphenous veins. Preoperative venous reflux velocities
were correlated with improvement in VFI and VCSS after ablation.
Results: 75 limbs with both deep and superficial venous reflux were identi-
fied. Seventy-five percent of limbs were CEAP clinical class 3 or 4 and the
other 25% were class 5 or 6. Forty limbs demonstrated deep venous reflux
in the femoral and/or popliteal vein. After EVA, significant improvements
in VFI and VCSS were seen, but this depended on MRV in the deep vein. When
MRV in the popliteal or femoral vein was <10 cm/sec, limbs had significantly
better outcomes than limbs with MRV >10 cm/sec as measured by both VFI
(P = .01) and VCSS (P = .03). In 35 limbs, deep venous reflux was identified
only in the CFV. In this group, the average pre-procedure VFI (6.54  3.9
cc/sec) decreased significantly to 2.2  1.9 cc/sec (P < .001) and the VCSS
improved markedly from 7.0  2.8 to 1.3 < 1.4 (P < .001).
Conclusions: EVA of the saphenous veins can be performed in patients with
concomitant deep venous insufficiency with hemodynamic and clinical
improvement in most cases. Patients with popliteal or femoral reflux veloc-
ities lower than 10 cm/sec usually experience marked improvement in both
the VFI and the VCSS. Patients with femoral or popliteal reflux velocities
greater than 10 cm/sec have a high incidence of persistent symptoms
after EVA.
